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SECTION 1: INTRODUCTION

The Alaska Administrative Code dictates aspects of the collection of blood and method of
alcohol analysis. 13 AAC 063.110 gives information on the collection and handling of blood
samples and 13 AAC 063.120 details methods of blood alcohol analysis that are appropriate for
use in the State of Alaska.

beverages is headspace gas chromatography. A computer-interfaced instrdifgent rates and

The method used by this laboratory for quantitative ethanol analysis of body flgidsjand
analyzes specimens within a programmed sequence. The result is a c%ﬁs\&o unknown

case samples with known concentrations of ethanol, with any varigt ount of injection
corrected by the addition of an internal standard, n-propanol, in dilbernt

SO
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SECTION 2: EVIDENCE HANDLING

Evidence submitted to the Laboratory for ethanol analysis includes but is not limited to blood,
beverage samples and homebrews. Blood is usually submitted in specific forensic alcohol
collection kits containing gray top Vacutainer® tubes. Gray top tubes contain a sodium fluoride
preservative and potassium oxalate anticoagulant. Gray top tubes do not require refrigeration

because of their preservatives, but collection kits are refrigerated upon receip rovide extra
stability for any unpreserved samples and to comply with the Alaska Admingstrativgé Cpde.
Forensic alcohol collection kits are also acceptable for submitting beverag h ebrew

samples. Beverage samples are not required to be refrigerated.

Evidence is checked out from the evidence room through the at ry rmatlon
Management System (LIMS). As with any other type of case ould pay attention to
agency numbers, item numbers, laboratory numbers, condit e of sample as well as

the status of tamper-proof seals.

the evidence must be secured in the locked blood boratory if the analyst is not present.

Evidence is stored in a locked refrigerator at all tm% ring analysis. During analysis

When opening evidence for analysis each
laboratory number, item number, date |
it. The tube or item that is to be ana
number.

d and the initials of the analyst who opened

2 sealed packaging should be marked with the
asopen
¥be marked with the laboratory number and item

After opening the packaging
should in turn be checked ag
discrepancies or lack o

b sample should be checked for a subject name which

t¥ge Request for Laboratory Services form for accuracy. Any
wilybe documented in the analyst’s notes.
The analyst’s note uld 8lso include: how the sample was packaged, if the packaging was

of tubes submitted, any unusual aspects of the sample, and any
cies. The date and time of collection and subject name should be
ation is available from the blood tube or sealed container. The analyst
should also he date that the evidence is opened as the start of analysis date in the
appropriate figjd of the notes function in the LIMS. The date of completion field should be left
blank until the analyst has completed their analysis and is ready to forward the report on for
technical review. The date of completion is entered when the analyst is ready to roll the draft
complete milestone in the LIMS.

recorded if

Outer seals must be resealed after analysis with tamper-proof evidence tape. There should be
some means of identifying when and by whom this was performed, usually by initialing and
dating the evidence tape. Samples that require toxicology testing should be packaged for
shipment to Washington State Patrol Toxicology Laboratory. The outer packaging and any
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additional tubes should be resealed and returned to the evidence section along with all samples
that do not require toxicology testing.

Note: Blood and urine are biological materials and precautions associated with handling a
biological hazard should be taken. Please refer to the Laboratory’s Health and Safety Manual
for more information regarding the handling of biological materials.
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SECTION 3: DILUENT, CALIBRATION STANDARDS AND CONTROLS

Internal Standard Diluent

Chemicals that meet American Chemical Society (A.C.S.) specifications will be used when
available. Dissolve 20 grams of sodium chloride and 0.3 mL of n-propanol in 2 liters of
deionized water. Solution can be stored at room temperature and expires in 3 months.

A newly prepared internal standard diluent is deemed suitable for use in case when only
one integrated peak is in the negative control and all whole blood controls pas§ dliring its first
use. The internal standard diluent’s preparation and suitability determinatidiyis d ented in

Calibration Standards

NIST traceable aqueous ethanol standards at 0.025, 0.050, and 0.300 and 0.400
0/100 mL are used for calibration. Calibration standard ed from an ISO 17025
certified supplier. A critical supply vendor form is compgd or.each calibration standard. The

the blood alcohol discipline’s reagent log. Q

Certificates of Analysis for all calibration standard he blood alcohol laboratory.

Prior to using a new lot of calibration standa ev om the lot should be run as a sample
(in duplicate) to verify the lot falls within th€ Mfacturer’s specifications. The lot numbers and
expiration dates should then be entereg'into Tae MMS where they will become part of each case

file as a permanent record of the st S uged for each calibration.
After a new lot of calibration stagd verified, the following documentation is included in the

Calibration Standards binder:

1. Compound sufmar the run used to verify the calibration standard
2. Chromato calibration standard duplicates analyzed

Controls

1. Negative (Blank): Deionized Water

2. Mixed Volatiles Control: Chemicals that meet American Chemical Society (A.C.S.)
specifications will be used when available. To a 500 mL volumetric flask add 500 uL of
methanol, acetone, ethanol and isopropanol and 250 uL acetaldehyde. Dilute to volume with
deionized water. The solution can be stored at room temperature and expires in 1 year.

A newly prepared mixed volatiles control is deemed suitable for use in casework when all
chemicals in the mixture are detected with baseline separation during its first use. The
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mixed volatiles control’s preparation and suitability determination is documented in the blood

alcohol discipline’s reagent log.

3. Whole Blood Ethanol Controls: Whole blood ethanol controls are purchased from a reputable
supplier. A critical supply vendor form is completed for the whole blood controls. The
manufacturer control sheets for all whole blood controls are kept in the blood alcohol
laboratory.

Prior to using a new lot of whole blood controls or a new shipment of a preyawusly received
lot, each vial of the received lot should be analyzed once (in duplicate) to detefimine the lab
parameters of precision. The lab’s parameters of precision are definedm 5 or 5%
whichever is greater of the mean analyzed value. These values ar chegked for
agreement with the expected range by the manufacturer, if proy % values, lot
numbers, and expiration dates must be entered into the LIM@

each

will become part of
each case file as a permanent record of the control used h analysis.

documentation is included in the Whole Blood Cont

The manufacturer control sheet %

Whole Blood Control Spreadshe
Compound summary for the
Chromatograms for all the ho

After determining a whole blood control’s parametK r n, the following
Is r:

determine the parameters of precision
control analyses

rpwbdhE

Date Documentation of W 00 ontrols and Calibration Standards
When a new shipment ofeyh controls or calibration standards is received by the

laboratory, the date @'s marked on the certificate of analysis. After the new shipment is
ich t

verified, the date in are put in use is marked on the certificate as well. Finally, when
the last whole or calibration standard of a shipment is consumed, the end of use
date is marked rtificate of analysis.
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SECTION 4: EQUIPMENT AND INSTRUMENTATION

Diluter/Dispenser

A Hamilton Microlab 500 series diluter/dispenser is used for sample dilution. The NACL dilution
method on the diluter/dispenser is set for a 200 uL sample with 2000 pL of internal standard
diluent along with a 3000 pL wash between samples. The complete parameters for the NACL
method can be found in the maintenance and calibration binders for each of th
diluter/dispensers.

The diluter/dispenser should be flushed with deionized water after ea xh

diluter/dispenser is sent out annually for calibration and routine maj Documentation of

this maintenance and calibration information is kept in binders ir\ ood*&@lcohol laboratory.
ing\to

Other maintenance and repair is performed, as needed, acc manufacturer’'s
recommendation and is documented in the maintenance lo

Headspace Gas Chromatograph

An Agilent 6850 gas chromatograph equipped wit eadspace autosampler and a
flame ionization detector is used for sample analys nstrument is interfaced with a
computer and uses the Chemstation Head oftware to calibrate and analyze unknown

case samples in the programmed sequ .% nted copy of the current instrument method
used for analysis, along with any arc eth@ds, is kept in the binder next to the instrument.

Repair and maintenance of th chgomatograph and headspace auto sampler is performed
as needed in accordance wi amMffacturer’'s recommendations. This is recorded in a
binder kept in the instru
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SECTION 5: ANALYSIS PROCEDURE
Sample Selection
In the alcohol testing section it is common to receive items that contain multiple containers
(units) submitted as a single item. In these instances the analyst must determine which and
how many of these units must be sampled and analyzed. The sampling plan listed below
describes how the alcohol testing section makes sampling decisions.

Blood samples are usually collected in forensic alcohol testing kits containing ivofgray top
tubes. Blood collected from an individual sequentially into the same type ofjtube e treated
as one item even when only one tube is sampled. The analyst report Wi rm number of
tubes contained in the item along with the result of that item.

Blood collected into different types of tubes will be considered as\sepdrage items. The analyst
should use their expertise in selecting the best tube for the i§yrequired and his/her report
should indicate only the tube being tested. Any addition he item can be indicated in
the notes field of the LIMS.

Beverage and homebrew samples can often have@ units collected and submitted as the
same item. In many instances the legal neggissfor th se may only require that one of these
units be analyzed. In this case the analys @ will indicate what was present in each item
and what was tested. For example, t gFay top tubes containing a yellow cloudy liquid
were submitted. The analyst would€e ong tube for analysis and their report would read 2 10
mL gray top tubes of yellow, clo [ e tube analyzed. The ethanol result would then be
reported for the tube that w.

In instances where maogg. t on&of the units must be sampled to meet critical volumes listed in

AS 04.16.200 the an@alyst perform full testing on all units required or use a statistical
sampling plan. istigal sampling plan used by the alcohol testing section is the
hypergeometri The confidence level associated with this sampling plan must be 95%
confidence ¢ghat aNgast 90% of the units contain the analyte. The decision about whether full
testing is re a sampling plan is employed will be made on a case by case basis. When

a sampling plag is employed details will be provided in the notes of the case record.

Sample Preparation

Remove calibration standards, whole blood control(s), and bloods (or beverages) to be analyzed
from the refrigerator and allow to warm to room temperature prior to sampling. Glass headspace
vials should be set up in the large test tube racks. Prepare two vials for each sample and
control that is to be analyzed. Set up one vial each for the blanks, mixed volatiles control and
calibration standards. A blank is run as the first sample in each sequence and a blank and the
mixed volatiles control is run following the calibration standards. Calibration standards are run at
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the beginning of each sequence and whole blood controls are run after every five case samples

and as the first and last unknown sample of each run. A sample blood alcohol sequence can be
found in the instrument binder located in the instrument room. Label the autosampler vials,
using indelible marker, with the appropriate lab number, calibration level, or control. The
autosampler will accommodate 70 vials.

Begin sample preparation by priming the diluter/dispenser with the internal standard diluent.
Ensure there is sufficient internal standard diluent in the bottle to dilute the entire run. Make sure
that there are no bubbles in either syringe. Select the NACL program and follow the instructions
as it directs you through the setup. Ensure that each sample is mixed by inveflin@ gently
several times prior to sampling. Dispense 2 mL of internal standard diluent§along fig# 200 pL of
sample, calibration standard, or control into the headspace vials using tag M/ spenser.
Wipe the tip of the dispenser between each sample with a Kimwipe. e vials with the

diluter/dispenser process. These samples may be dilute th deionized water. The
dilution factor can then be adjusted by the analyst if n on the test results. The

resulting ethanol concentration will then need to beggulypli the dilution used, and then
converted to volume of ethanol per volume of quu% i

example:

Beverage and homebrew samples that contain ethanol nee%’ iQ&ry dilution before the
a

0.050 g/100 mL (ETOH concentration)eXx
ETOH) = 6.3 mL/100 mL (final ET

In this example, the beverage Id
that, or 12.6.

o ethanol by volume. The “proof” would be twice

Instrument Preparation

The helium for the ¢ a akeup gas is supplied from tanks in the vehicle exam room.
The hydrogen and or th@ flame are supplied by compressed gas tanks located in the
instrument rooy ly check all tanks to ensure the pressure is not below 500 psi.
Sequences are (€9 to the Chemstation software using the LIMS. Instructions on sequence
importation method parameters are located in the binder next to the instrument. Place
all vials into tRe auto sampler tray in the order they are listed in the sequence table. A review of
vial placement®must be performed on the run prior to the sequence being initiated. This review
will be documented in the operator section of the Sequence Parameters which appears on each
chromatogram on the run. Next to the operators name VC and the initials of the person
performing the review will indicate the review was performed. The review may be performed by
any SCDL employee. If it is not possible to perform a review of vial placement prior to the run
being analyzed the analyst may print a copy of the sequence table and have the review
performed after the runs completion as long as the vials are not removed from the auto sampler
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tray. This will be documented by the reviewer’s initials on the printed sequence table and will be

scanned into all the case files in the run.

Software Usage

Sequences are imported into Chemstation using the LIMS. Instructions on sequence
importation are located in a binder next to the instrument. For additional

instructions on how to use the Chemstation software refer to the manufacturer’s
instructions.
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SECTION 6: CRIME LAB REPORTS

Upon completion of the run verify that negative control or blanks demonstrate no measurable
ethanol and that the mixed volatiles control has baseline separation of all components.
Calibration standards should read within +/- 0.005 or 5%, whichever is greater, of their expected
value. The whole blood controls should test within +/- 0.005 or 5%, whichever is greater, of the
mean analyzed value determined when the lot was run initially. If a whole blood control is out of

range, then the samples bracketed by that control must be repeated. If a blank, Mixed volatiles
control or calibration standard is out of range the run should be rediluted afig reruf.

The two analyzed values for each unknown sample must agree within/-8.005%r 5%
whichever is greater. The reported value is the average of the tw divalues truncated to
three decimal places. For measurement of uncertainty see App&idix .

None Detected will be reported for analyzed values less tha ['to 0.009 g/100mL.

Linearity is established from 0.025 to 0.400 g/100mL. Al€o s greater than or equal to
0.010 and less than 0.025 g/100mL will be reported asNess fthan 0.025 g/100mL. Samples with

alcohol values over 0.400 g/100mL will be diluted% ny

ad ru a into each case file and generating
) data are located in a binder next to the

A LIMS system is used for compiling all casgss
crime laboratory reports. Instructions for if§
instrument. After the data is importedfie ana hould review the imported data and case file.
When the analyst determines the r i€ cogaplete and ready for review he/she should record
the date in the date of completiqg fiel@ o notes function in the LIMS. The analyst should

then affix their electronic signatue.
After reports are signed % st they are forwarded to a qualified person for technical and

administrative review,

At the completig )& the glass headspace vials should be disposed of in the appropriate
biohazard con the evidence returned to the evidence section if no other testing is
required.
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SECTION 7: CASE FILES

Case files are stored electronically in the LIMS system. Each case file is composed of:

A copy of the chromatogram for each duplicate

A copy of the chromatograms for the blanks, mixed volatiles control and each calibration
standard and whole blood control

The compound summary of the instrumental run

The analyst’s worksheet

The Laboratory’s Request for Laboratory Services

Chain of Custody Documentation

The Crime Laboratory report

Any case related correspondence Q\
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SECTION 8: PROFICIENCY TESTING

The guideline for satisfactory completion is based on the manufacturer’s expected results and
the average of all respondents. This means + 10% or + 2 standard deviations of the average of
all respondents for samples. Proficiency test results are maintained by the Quality Manager.
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SECTION 9: CALCULATIONS BASED ON BLOOD ALCOHOL CONCENTRATIONS

It is common for court proceedings to inquire about calculations based on a known blood alcohol
result. These include the number of drinks ingested to reach a certain blood alcohol
concentration or what a person’s blood alcohol level might have been at a prior time. There has
been research in the field of alcohol absorption and elimination and there are a variety of
methods for performing these calculations. While most methods are reliable enerate
similar conclusions one method was selected by this laboratory in an attemi\s ndardize

expert testimony.

Determination of Expected Blood Alcohol Concentration Q

Absorption of ethanol in the body begins immediately following i n. nerally, about 20%
ining 80% is absorbed

of the alcohol consumed is absorbed through the stomach while t
through the lining of the intestines. Alcohol absorbed throu mach and intestines enters
the blood stream and begins diffusing into the body tissde | tely. The time necessary to

reach the peak blood alcohol concentration after drinkiRg c varies but on average is near
45-75 minutes.

The formulas used by this lab for calculati pected blood alcohol concentration are:
Male:
(155 Ib/persons weight) * (0. # gb std. drinks) = Expected BAC
Female:
(155 Ib/persons weight 24) * (# of std. drinks) = Expected BAC

12 oz bee

4-6 ozt i

15 f 8@yproof distilled spirits

A standard drink is d@ %2 ounce of pure ethanol, which is equivalent to (approximately):

This formula c@n also be used to determine the approximate number of drinks required to reach
a particular blood alcohol concentration.

Retrograde Extrapolation

It is possible for blood alcohol samples to be collected significantly later than the time of the
incident; however, in criminal court proceedings the blood alcohol level at the time of incident is
often the more significant question. Research in the areas of alcohol absorption and elimination
has allowed for qualified personnel to extrapolate backwards from a reliable blood alcohol result
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and make estimations to the blood alcohol level at an earlier time. The limitation of retrograde
extrapolation is that the subject must be in the elimination phase of

alcohol metabolism (no longer absorbing ethanol) during the timeframe the retrograde
extrapolation is being performed.

Elimination of ethanol begins immediately upon entering the blood stream. The body
metabolizes about 75-90% of ethanol by converting it to acetaldehyde, then to acetic acid, and
ultimately to carbon dioxide and water. Up to 10% of alcohol can be eliminate changed
through the breath, urine, or other body fluids. Other methods of oxidation acceung for the
remaining elimination of alcohol.

Elimination rates vary between individuals but generally do not vary a given individual.
The elimination rates used by this lab for retrograde extrapolation @re\D. 0.025 g/100mL
per hour with an average of 0.017 g/100mL per hour.

Providing Opinions For Court Proceedings h
In general, calculations based on a blood alcohol con rafo elicited as expert opinion
during testimony in court proceedings. In some in S ten opinion is requested prior to
court proceedings. In this case the analyst shoul a memo containing their opinion and
issue it to the requesting agency. For cases jn whi lood alcohol analysis was performed
within the laboratory, the prepared memo canned into the imaging module for the
relevant case. Memos not relevant to g#Spe ahalysis performed within the laboratory will be
h

\

scanned into the imaging module fo B“OPINIONYYYY (where YYYY is the year that
the memo was written) located withi th alcohol database. A report should not be

generated for expert opinion. \
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SECTION 10: TOXICOLOGY SEND OUTS

Toxicology services provided by Washington State Patrol to the Alaska Scientific Crime
Detection Laboratory are funded through a National Highway Traffic Safety Administration
(NHTSA) grant. The Alaska Scientific Crime Detection Laboratory does not currently send
evidence to Washington in non-driving offenses for drug toxicology analysis. Evidence will be
sent to Washington State Patrol for drug toxicology analysis if the case meets one of the
following criteria:

- A Drug Recognition Expert (DRE) evaluation was performed \‘

- The submitting agency requests a drug toxicology analysis andgff&ycaseNpvolves a
driving related accident leading to the serious injury or fatali %
driver

- The submitting agency requests a drug toxicology an is\th
related offense, and a blood alcohol request is not m

- The submitting agency requests a drug toxicolog{ a he case involves a driving
%nd t

son other than the

se involves a driving

related offense, a blood alcohol request is mad esult is less than 0.100 g/100
Note: At the blood alcohol discipling visor's discretion, evidence from traffic related

SUP
cases not meeting the criteria ouj % e may also be sent to Washington State
Patrol for drug toxicology analy§is.

Before staff members prepare n@&¢ fof drug toxicology send outs, they will ensure that any
blood alcohol requests for t ciated cases are complete. Instructions for performing
Washington toxicology segd and entering Washington toxicology analysis reports in the

LIMS are located in tCo) alcohol laboratory.
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SECTION 12: ABBREVIATIONS
RPD: Relative percent difference
WBC: Whole blood control
RLS: Request for laboratory services
HSS: Headspace sampler

MV: Mixed volatiles
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APPENDIX A: UNCERTAINTY OF MEASUREMENT

The forensic alcohol discipline will become compliant with the Supplemental Requirements of
the American Society of Crime Laboratory Directors/Laboratory Accreditation Board with respect
to measurement of uncertainty before July 1, 2012.
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APPENDIX B: REVISION HISTORY

2012R1 | 2012 RO Location Revision made
Page Page
6 6 Section 3, First Changed "certificates of analysis" to
Paragraph "manufacturer control sheets"
6 6 Section 3, Second added "or a new shipment of a previQuslyreceived
Paragraph lot" to first senten
6 6 Section 3, Second replaced "one vial should bg teMEimes" with
Paragraph "each vial of the receivéd ould be be
analyzed once (ind e rst sentence
6 6 Section 3, Second Removad lastfsegkence
Paragraph
6 6 Section 3, Second Added " il ¢@ Pend of third sentence
Paragraph
6 6 Section 3, Third Cha " urer's certificate of analysis" to
Paragraph manufacturer control sheet"
6 6 Section 3, Fourth Deleted paragraph
Paragraph
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